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LOCATION 


CHESTER MARLIAVE 

CONSULTING GEOLOGIST 

and 

REGISTERED CIVIL ENGINEER 
420 Boynton Avenue 
Berkeley, California 

GEOLOGICAL REPORT ON ANDERSON DMA SITE 


The Anderson ton Site lies across Coyote- Creek at the mouth 
of the canyon.where the stream breaks through the hills and debouches 
upon the eastern slope of the Santa Clara Valley. The site lies in 
Santa Ciaro County 1.7 miles north and 1.3 miles east of the town of 
Morgan Hill and only 6.3. miles downstream from the existing Coyote {Jam 
which lies across the same stream. 

The site is reached by turning off of Highway 101 on to the 
Cochran Road 1/S mile south of the town of Madrone and then following 
alongthis paved road in an easterly direction for a distance of f.7 
miles. According to the government subdivisions the Anderson Dam 
Site would be found In the center of S.10-T.9S.-R.3E.-Li.D.B.e M. 

PROPOSAL 


It is proposed to construct an earth dam at this site that would 
nave a height of about 140 feet above streambed producing n maximum 
reservoir storage of about 75,000 acre feet. The reservoir thus ere— 
a tea wouLd completely control the runoff from tuo Coyote Creek water¬ 
shed including the releases past the existing Coyote Dam. The im¬ 
pounded waiters in Anderson Reservoir would be discharged into con¬ 
duits or down the natural stream channel for irrigation and for re¬ 
plenishment of the underground storage in the Santa Clara Valley. 


PHYSIOGRAPHY 


The watershed tributary to the Anderson Dam Site lies along the 
western side of the Mt. Hamilton flange and the ground surface elevations 
range from a maximum of 4203 at the summit of ft. Hamilton to 400 ct 
the mouth of the canyon where the dam is to be constructed. A small 
thin capping of snow- occasionally covers the higher slopes of the 
range but for the most part the rainfall runs off the surface imme¬ 
diately during the rainy season. 


The canyon in which the Anderson Lam Site Is located starts 
at the junction of Coyote and Las Animas Creeks and runs ir. south¬ 
westerly direction for a distance of about seven tenths of a mile to 
a point just downstream from the concrete bringa there Coyote Creek 
is crosseci by the Cochran Hoad, at this point the canyon emerges 
upon the floor of the Santa Clara Valley. From here on the stream 
channel follows along the base of the hills on the right side for 
about a calf mile before it meanders out along the edge of the valley 
on its way toward South San Francisco Lav. Tills seven tenths of a 


mile of 


yon has commonly be. A referred to 


the Upper Coyote Gorge, 
S. C. V. V/. C. D. 
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The outstanding feature of the terrain is the Haywards Fault 
System which traverses the area in a northwest southeast direction. 
This system continues southeasterly through the Coyote Dam Site and. 
reservoir as a rather narrow zone approximately 1/3 of a mile wide 
and finally loins the San Andreas Fault System near the town of 
'Ires Pinos some GO miles distant, midway between the Coyote ^ara 
and the Anderson Data Site the Haywards Fault Zone splits up and con' 
tinues northwesterly toward the Corquines Straits as a number of 
widely separated faults, in the area under consideration the four 
branch faults are considered as being lue Calaveras Fault, the Hay¬ 
wards Fault and their two west branches all of which ere marked on 
the Vicinity Map. 


The Anderson Reservoir Site occupies the valley that is traversed 
by the westerly branch of the Haywards Fault. Coyote Creek flows 
northwesterly througn a portion.of the Anderson reservoir Hite and is 
joined by Las Animas Creek which flows southeasterly along the same 
general trough. Both of these stream courses have been determined 
by the West Branch of the Haywards' Fault. At the confluence of the two 
streams Coyote Creek makes a right angle turn and runs southwesterly 
for a distance of about half a. mile cutting through a rather high 
ridge and then emerges upon the floor of the Santa Clara Valley. 

RESERVOIR SITE 


As can be seen from the attached Vicinity ...up the Anderson Reser¬ 
voir would follow the general trend of the *«est Branch of the Haywards 
fault. The length of the proposed reservoir aould/about G 1/f miles 
with the two long lineal arms meeting near the middle of it and then 
continuing at right angles to the trough through the ridge toward the 
valley. The reservoir trough is comprised of Franciscan sediments and 
associated igneous rocks but it is partly filled with later deposits 
01 poorly consolidated sediments and remnants of' a thin lavs flow. The 
deep seated r ran cl scan formation also comprises the ridge that sepa¬ 
rates the reservoir trough from the Santa Clara Valley so that the 
basin occupied by the reservoir should be Impervious against reservoir 
seepage. The reservoir is comparatively narrow .seldom exceeding 
; ,000 feet in width but it would be fairly deep. Such canyon type of 
storage is a favorable feature ’tending to reduce evaporation loss. The 
presence of a major fault traversing the length of the reservoir is 
not conducive to. percolation through it because the fault traverses 
plastic shales and sandstones that give a tight impervious gouge along 
the fault zone. 


REGIONAL GEOLOGY 


The Mt. Hamilton Range is made up for the most pert of old Juras¬ 
sic sediments belonging to the Franciscan formation that outcrop over 
the areafor many miles. The Coyote Creek watershed lies entirely with¬ 


in this Franciscan belt. Included between the f 
Haywards fault zone are numerous large bodies of 
in age than the Franciscan formation. Westerly 


our branches of the 
sediments much younger 
from Coyote Creek and 
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southerly from the Upper Coyote Gorge the narrow belt of hills that 
separates the fault zone from the Santa Clara Valley is composed 
chiefly of igneous Franciscan rocks that are largely altered to ser¬ 
pentine. These serpentine rocks also extend northwesterly across the 
gorge between the upstream toe of the Anderson ^ite and the Junc¬ 
tion of Coyote and Las Animas Creeks, and in general, they comprise 
most of the tile major portion of the hills on the west side of the 
West Branch of the Haywards fault. 

The slopes of the foothills facing the Santa Clara Valley are 
flanked in many places by poorly consolidated gravels, sands and clays 
of Pliocene lakebed origin* Thick beds of similar deposits also oc¬ 
cupy an area about 1 1/C miles wide and extending for 6 miles north¬ 
westerly from Coyote '“'reek between the ^est Branch of the Calaveras 
fault and the West Branch of the Haywards Fault. 

Toward the close of the Pliocene depositions 2 ; thin volcanic 
flow of basaltic lava covered most of the area west of the Haywards 
fault and remnants of this flow still exist capping the foothills, es¬ 
pecially over the area occupied by the serpentine rocks west of the 
fault zone. 

GLOLOGICAL EXPLORATIONS 


The geologic investigation of tne dam site showed shale and 
sandstone outcrops along the base of the left abutment where the old 
county road originally ran, but above the average height of 35 feet 
above streambed no other bedrock outcrops were in evidence on this 
abutment. On the right abutment exposures of serpentine, shale end 
sandstone were in evidence along the base of the hill upstream from 
the axis of the dam and at various places along the right abutment 
slope. From these exposures and from a familiarity with the Franciscan 
formation it seemed most desirable to explore the foundation by menus 
of surface trenching instead of drilling. 

A bulldozer trench was carried down the left abutment along the 
upper portion of the axis that was augmented by hand trenching and 
pits along the bottom steeper portion of the abutment. Several other 
small bulldozer trenches were also dug around the brow of the axial 
ridge to determine the depth of stripping arid the character of the 
overburden for its possible use as borrow material for the fill. 

On the right abutment a shallow hand trench was carried down the 
axis from the crest of the ridge where the serpentine bedrock appear¬ 
ed at the ground surface. Here the residual soil was only a couple 
of feet thick and the rock was found to be fairly compact and of 
suitable character as foundation fob the dam. Half way down this abut¬ 
ment the terrace overburden became quite thick and except for a 
:! 'B foot pit no attempt was made to follow the bottom of this bench, 
further trenching was carried on along this axis just above the road. 


S. C. V. W. C. D. 
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The channel section was explored hy several pits and trenches 
extending outward along the axis from the base of each abutment. The 
bedrock appears to be quite flat and no attempt was made to explore 
beneath the 100 foot wide stream channel 


The spillway showed bedrock outcropping along both sides of 
its channel opposite the end of the dam and so a 675 foot long bull¬ 
dozer trench was dug along its axis to determine the probable depth 
of overburden above the bedrock which proved to be somewhat over 
ten feet in death, A £&5 foot long bulldozer trench was also dug 
along the circular entry section to the spillway . here the serpen¬ 
tine bedrock' was outcropping at the surface but was weathered rather 
deeply. However the 8 foot deep trench showed that the serpentine 
rock was gradually becoming tighter with depth and amply suitable to 
support the spillway structure. 

On each abutment a terrace bench was encountered about 50 feet 
above the stream channel neither of which was explored to its bottom 
but the uphill and the downhill bedrock exposures showed the approx¬ 
imate position of these terraces. The terraces nay in part be com¬ 
posed oi residual surface material that has slumped down the slopes 
above. The left abutment terrace shows considerable terrace gravel 
but the right abutment terrace is made up principally of clayey ma¬ 
terial tnat may be underlain by gravel. 


The conditions.exposed by the exploratory trench along the 
6 ; kis of the dam site is shown upon tire attached geologic section. 
Since this work was done the temporary axis along which the trench 
was located has been abandoned and a new- axis for the dam has bc-en 
selected which is about 100 feet farther downstream-et the right end 
of the dam and about £50 feet farther downstream at the left end. 
However, the original exploratory trench is representative of the au¬ 
dition along the newly selected axis. 


local glology 


The areal geology at the dam site is shown upon the attached 
contour map. The Upper- Coyote Gorge in which the Anderson Dam Cite 
is located traverses rocks that belong to the Franciscan formation. 

The metamorphosed serpentine rocks occupy the upstream 3 oi the 
gorge while the lower 1/5 of it is comprised of thinbedded sandstones 
and clay shales. The contact between these rocks crosses the channel 
about 450 icet upstream irom the final axis of the dam site and runs 
diagonally through the upper portion of the right abutment intersecting 
the axis at about 150 feet above the streambed. 


A dam site was once considered across the upper end of the gorge 
where tne entire structure would rest upon the serpentine. Here the" 
topographic conditions seem favorable for a cam but the geologic con¬ 
ditions are very poor . At the site selected most of the' dam will be 
vesting upon tight clay shales and sandstones which are edeouately 
suited as foundation for an earth structure. Thr finally select:! axis 

S. C. V. w. C. D. 
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for* the darn has been moved downstream more than is desirable from 
a topographic standpoint but the geologic conditions warrant it so 
that the inlet structure will not be landed on the unsound serpentine. 
When the reservoir is filled the serpentine will probably be subjected 
to further landsliding so that the proper location of the inlet tower 
and entry structure should be given serious consideration. The materiel 
might not only soften and swell but lateral slides could easily cause 
a dislocation of the foundation and even the tower itself. 


The Franciscan formation was laid down about 150 million years 
ago and is comprised of the oldest rocks in this region. During this 
long period the formation has been subjected to regional tectonic move¬ 
ments and to long periods of cementation, crushing and me tamo rphi sin. 

The resulting sediments in the vicinity of the dam site are comprised 
of a predominance of clay shales that are interstretilled with thin- 
bedded sandstones. The original hard igneous rocks that were intru¬ 
sive into the formation contemporaneously with its deposition are now 
largely altered to various phases of hard and soft serpentine and also 
to a hard type known as silica-carbonate rock. 


Tiie metamorphism a 
rocks has not only resul 
but it .has also caused c 
alteration of the rocks 
Inis fusion and alterati 
the contact. The sanies 
this action while the en¬ 
tered retaining little s 
structure. On the right 
of the latter type. 


nd alteration of the original basic igneous 
ted in the various phases of the serpentine 
ontact metamorphism whereby there has been 
that, are now in contact with the serpentine, 
on may be effective a hundred feet away from 
generally become softened and schistose from 
ssive sandstone often remains massive and .■■!- 
emplance to its original composition and 
abutment there are numerous masses of rock 


tSTflUCTUPAL CONDITIONS 1 


Due to the deep surface weathering end to the lack of bedding 
in the sandstone there ere relatively few measurements available at 
present that show the attitude of the sedimentary beds over the entire 
site. The regional faulting and the tilting of the beds together with 


surface creep and deep surface weathering render the reliability of 
some of the structural measurements questionable. 


faulting is the chief structural feature of the region. The active 
Haywards Fault zone that runs along Coyote Creek through the Coyote 
Dam is probably comprised of two major faults, but as can be seen on the 
Vicinity hap this fault system branches into four distinct faults 
midway between the Coyote Dam and the confluence between Coyote Creek 
and Las Animas Creek. 1rom here on in a northwesterly direction these 
branches become individual faults. All four branches pass to the 
east of the Anderson Dam ^ite so that the effect of earthquakes along 
any of these branches would not cause & dislocation or offset in the 
structure but would merely subject the proposed dam to earth vibra¬ 
tions. 


A sccorid structural 
v fine fitted line. The 


feature is Indicated o’ the Vicinity Dap h y 
aerial photographs suggest e f;^ult 
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line connecting the suisll lake situated on the south side oi‘ the can— 
von with a straight lineal feature on the opposite/'^'Ihis line is 
parallel to the daywards Fault and is suggestive of some minor dislo¬ 
cation that might be associated with it. from a study in the field 
this line does not have much signicance for it seems to follow along 
a soft belt of serpentine close to the sedimentary contact on the left 
slue of the canyon and continuing along an eroded depression fox* a 
short distance along, the hills on the right side of the canyon. The 
line crosses the channel at the upstream toe of the proposed dam and 
continues through the serpentine just upstream from the entrance to 
the spillway. 

LEFT ABUTxlEMT 


The revised location of the dam as shown on the attached contour 
map of the site has the left end of the dam resting on the brow of the 
ridge. This has pulled the upstream toe of the Jam downstream con¬ 
siderably from its original position in tire channel section and has 
allowed a better foundation condition for the base of the intake struc¬ 
ture. it is generally undesirable to have an omb-nkaent lap over the” 
downstream side of. a ridge but in this case it is probably justified be¬ 
cause of the geologic conditions upstream. 




The brow of the hill underlying the 
by tue axial trench, by tue exposures along 

arid by . the seven al trenches that have hr on dug around -the nill is com¬ 
posed oi clay shale and some tlilnbeude-d sandstone. The configuration 
of slope is also indicative tuat tne overburden on the brow of the 


left abutment, os shown 
the base of the abutment 

A 


hill beneath 
trench. 


the 


dam might 


not be so deep as found along the axial 


Exposures of shale and sandstone occur all along the old road cut 
upstream from the concrete bridge and st one place downstream from the 
bridge. Lear the upstream toe of the dam the olu road is crossed by 
a fence line which here marks the contact between the Franciscan sedi¬ 
ments and the serpentine. Along the old road location beyond this 
fence there is first a b5 loot width of hard serpentine rock beyond 
which the formation is all soft weathered serpentine p.s far as the 
upper ena of the- gorge. In this soft serpentine area there are some 
extensive slides but they do not encroach upon the Franciscan sedi¬ 
ments.. 

ft!OUT ABUXiuLKI 


hz can be seen from the contour map t ie right end of the dent 
t'.' rwin&tas at the crest of a serpentine knoll. The contact hr-tw en 
the serpentine and the .sediments runs diagonally across the abutment. 
Along tills contact there are several hard outcrops of contact rock 
which was probably sandstone originally. The contact is well exposed 
at the base of the abutment below the road about EGO fret upstream 


from the axial 


.fairly hard 


d L i. 


trench. The serpentine encountered in the 
suitable foundation i or the du.. . nh cutof' 


tre: 


h i s 


s. 


trend' 
c. V. w. 
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can be carried away from the dam and discharged back into Coyote 
Creek safely below the downstream toe of the structure.. This natural 
depression is bounded on Its right side by a continuous mass of serp¬ 
entine. Its entry section and the first BOO feet of its alignment 
are bounded by serpentine also and the character of this.rock is 
fairly hs-rd.The first. 800 feet on the left side of the spillway ere 
a part.of the ridge against which the right end of the dam- terminates. 
This ridge f" -is at the cross ravine where sen 3stone underlies the 
spillway section and from here- on down tne channel discharge section 
the foundation rock under the alignment as well as on the left side of 
it is composed of 
and shale. 


Franciscan sediments in the form of srndst 


mo, chert 


It is suggested that the first 800 feet of the spillway channel 
be.•en-ti v "'ly lined with concrete and that the remaining portion of the 
discharge channel be cut down to. grade so that the spillway waters 
cen discharge freely over the bedrock formation and find, their own 
way down the slopes of the canyon to the stream channe-l. 

OUTLET 


k natural grade line already exists where the old abandoned road 
once ran along the base c f the left side of the canyon. This old grade 
is about 30 ieet above streambed. Outcrops of shale and sandstone 
are in evidence all along this old road cut so that little difficulty 
should be had in preparing a foundation along it for a cut an., cover 
conduit from the reservoir. 


ilils old road grade is now obliterated by serpentine slides 
upstream from the formationel contact near the old fence line, but 
immediately upstream j rora the fence there- Is a hard rib of serpentine 
rock following along the contact that might prove satisfactory as tne 
foundation for the inlet tower and structure. This screen tine is ...uch 
like the igneous cock from which the serpentine -.as derived and in the 
past it was quarried i or grading the roads. This mass of rock is 
about G5 foot wide but while it appears massive it should br explored 
to be sure- that/it is not. underlain by soft seroentine materia]/. 


AVAILABILITY Of GOKBfnUCTiOL oATEdl/'L 


The proposed Anderson Darn will require approximately 2 1/2 mil¬ 
lion cubic yards of embankment material. A reconnaissance of the area 
shows that there is ample material available fet such use, but the 
/ closest borrow areas show a predominance of impervious-, clays, it 
would be desirable to obtain a large pioportion of perilous fill, if 
possible to stabilize the slopes of the dam since it is proposed to 
i place the impervious material in the central portion of the structure. 

There is a large volume of residual clay along the flanks of the 
left abutment ridge facing the Santa felara Valley which extends along 
the foothills for a long distance. This Is the- most accessible material. 


S. C. V. w. c. D. 
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Sends tone outcrops sro found along the ebutraent end in the r< vine 
that runs clown the slope toward the concrete bridge as well as at the 
spring where the spillway channel crosses this ravine. Sandstone of 
a very hard quality as well as considerable shale and bedded sand¬ 
stone were encountered in the axial trench above the county rrad. On 
this abutment, as was found on the opposite- side of the chin site, there 
is o terrace bench running along the slope of the hill about it-l*' way 
up the abutment above the road. The left abutment bench showed con¬ 
siderable terrace gravel but on the right abutment the material on 
this terrace bench is chiefly clay and residual rock fragments. Where 
the trench runs down the slope there is a slight bulge with serpentine 
rocks at the surface, but the trench excavation showed that surface 
rocky material was only serpentine float and that the material had 
evidently slumped dorrs from the higher outcrops of cock find lodged in 
the terrace bench, L pit was sunk down into this slide material for 
l: depth of h5 feet but at this depth neither b; ..rock nor terrace gravel 
hid been encountered. This terrace bench is not believed to bo so 
extensive along the hill side as at the trench location, because of the 
local slice condition, while downstream along tads sumo position, there 
are reek outcrops arm tne hill slope is quite uniform and steep. 


CliAbKEL SLCT10K 


along the axis of the dam site is about “00 


5 nd bedrock was encountered at very shallow depths along the 


The channe 1 se e t iot 
f•; et wide and bed: 
trench line for £<0 fret but iron the base of each abutment. The un¬ 
explored 100 foot wide section beneath the present stream channel is 
not believed to be over ;• b feet deep at its maximum depth. Of the entire 
1 or>0 foo t- foot length or the channel section of the dam only the up¬ 
stream : bO feet shows evidence of being underlain by serpentine, the 
rest being comprised of shale and sandstone. The channel section is 
undoubtedly filled with hard waterworn boulders and gravel but the low 
dan that forms the pool for the resort at the bridge and. backs water 
up along the clam site to a depth of about three feet has caused tne sur¬ 
face gravels to become covered with seno and silt. 


oil I-Off 


Tnc proposed earth dam will have Its impervious section along the 
central portion of it arid so the cut-oil' trench will be excavated 
somewhere beneath this area undoubtedly near tin- u • stream edge of it. . 
The depth of the cut-o; .1 will depend largely upon the character of the 
bedrock material encountered. The formation encountered along most of 
the cut-oil" will bo -shale and sandstone except i ear the upper portion 
of the right abutment v. tie re the serpentine i ock has been exposed. This 
trench can oil be excavated with a bulldozer and ripper beneath the 
ovorburuon ana c-von into the bedrock. The back fill material for the 
cut-off trench should be impervious clay tnat is properly compacted. 


dpILLWAY 


The spillway site is 
end of tue can tnat leads 


a natural depression j-.st 
across several lov- li.-ges 


beyond the ri hit 
where- tnc water 


S. C. V. W. C. D. 


MICROfi: V.tD - VMUAIY 196? 

pc IT) 


or 




u 


The heavy stripping; from the dam sit;.'- or-d fro s the spillway channel 
can also be reworked for use in the? impervious portion of the fill. 
Additional Impervious material,if n edeti, run be obtained from the 
reservoir basin along Coyote Crock Just above its Junction with Las 
Animas Creek. 


Pervious material is rather scarce in 
The channel section o.owr:stream from tor dam 
quantity of gravel but most of this art?:, is 
flood plain ol the otvtk is believed to bo 
gorge and to contain a large percentage of 
would render it undos it’: ble i or compaction. 


close proximity to the site 
. site would afford •• limited 
in orchard and the existing 
rath e r s ha 11 o w h o 1 o v; the 
boulder3 and cobbl-., s which 


l'hore is'quite sizable hill oi red chert which is part of the 
l-ranciscsn formation located 'about lc.;Ou fc<t downstream from the axis 
of tne dam on the right side of Coyote ^rt-cx that would afford & con¬ 
siderable yardage of excellent pervious fill. 

The most promising borrow area for pervious material is believed 
to he tiie Pliocene deposition of gravels, sands arc clays tnst arc 
locally known as the Packwoou Gravels, tney occupy an extensive area 
along the east side of Las Animas Creek northerly frou» its junction 
with Coyote Creek. The haul from this area would be close to one mile 
vnlcii is not proMhitive if material can not be found closer at hand. 


hip rap material for ibein, the dau is oht-inuble from two nearby 
sources. A flow of hard basaltic lave about i..O £< ot in thickness oc¬ 
cupies c very accessible location, orly a few hundred feet upstream 
from the junction of Las Animas Creek «\:.J Coyote Creek along the east 
side of Las Animas Creek. A second source oi riprap is n thick r ‘lb 
of hard silica-carbona to rock that is pert of the serpentine forma¬ 
tion. It has a nearly vertical attitude and extends up the side of the 
canyon as a bold outcrop and is located only about. 1x00 foot upstream 
from the axis of the dam site i 


mg the? 

present 

require 

?(L St til 

bO iO! 

"o ocono 


Concrete ryrregxte will 1 
quantities. It would and out tec 
ou-terif.-l from oat of tne nearby sources .in tic valley than attempt 
to salvage sand and gravel from the channel of Coyote Creek. 


CGMCLU SlOb'S 


(l) The Anderson bam Cite is topographically and geologically a good 
locution to construct u high embankv.ent typo oi' dam. 

(£) The proposed height of 140 feet above stroembed affords'an excel¬ 
lent natural location lor a. spillway beyond the right end of the 
dau where "the overflow would, be safely removed from the structure 
end discharged back into its natural channel far removed from tne 
downstream toe of the dam. 
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